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Well tubing patcher with collet - has bosh slotted to take rod pin and 
so reduce axial load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
"*\ a pin arranged in the slot. 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(l-B3C, 1-C1). 
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remains at a constant level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPOHCTBO flJlfl yCTAHOBKH METAJUlWHECKOrO 
lUIACTHPfl BHyTPH TPyBbl 



H3o6pereHHe oxhochxcb k ycxpoflcTBaM, 
npHMeHHei^M b He*x*HoH npoMbomeHHOC- 
th npH peMOHTe kojiohhh xpy6 b 6ypo- 
Bfaix h sKcnnyaTaUHOHHUX ckbqmh hbx • 

MSBeCTHO yCTpOllCTBO A*« yCTaHOBKH 5 

KeTaJuiRiecKoro nnacxbipH BHyTpH xpyObi, 
coflepxanee 3Jiac thm ntxfi OaJinoH c xha- 
KocTb» # pacnono«€HHMll bhjttph ycxaHaB- 
jiMsaeMoro iwiacxwpa, BtniOTHCHHoro b 
B»Ae ro*pHpoBaHHoro natpy6Ka [J J . jo 

HenocTaxxoM axoro ycTpollcTBa hbah- 
eTCR HeBOSMOinocTb oGecneueHH* paBHo- 
MepHoro pacumpeHMH ro$pnpoBaHHoro nax- 
pyCxa no ero amiHe. 

HanOoJiee Gjihskhm pemeHHeM k npemia- ^ 
raeMOMy wsoCpeTCHim hbjihctch ycxpoft- 
ctbo Ann ycTanoBKH MexanJiH<iecKoro 
nJiacTHPH snyTpH TpyOu, BKJUo^aiomee 
uitok, coewroeHHuft c nepeBOAHHKOM h 

iTQpUItteM, KOHUeHTPHHHO paSMemeHHHM B 

muiHHHpe r pacnopnyio Bxynicy , Ha k"xo- 
pott ycTaHOBJieHa pacumpawmHa Konyc, 
uaHrouan ronoBKa h o6oftMa [2], 

HenocTaTKOM ycTpoftcxBa HB/inexca 
HHaxan HajaeiwocTb paGoThi, Tax Kan ^ 
npH BxoraeHHH b ro^pHpoBaHHMft jiaxpy- 
Ook pacumpHnaeftCH MHoroceKxopHoft ro- 
jiobkh MHoroKparao yBejmwBaexc * oce- 
Ban t*arpy3Ka na xpyCbW npoxarHBaio- 
WHe rojiOBKy. vepea naxpyooic. ^ 



UeJib H3o0peTeHHH - noBtauieHHe Hane*- 
hoctm paeoTU ycrpoftcTBa Ba ever chh- 
xeHHH oceBhix Harpy 30K. 

5ro AocTHraeTca ren, *to pacnopHaa 
BTv/iKa BunoJiHeHa c npono/ibHOft npo- 
peLio, a iotok c BMcxynoM, pa3 mgwg h hum 
b npopeaH sxyjiKH. 

Ha uepxeme Hso6pa*eHO ycxpoftcxBo 
Ann ycxaHOBKH MexaJininecKoro nnaexbt- 
p« BHyxpa xpyCH, npononbHHfi paapes. 

ycTpoficxBO HHeex nepeBOAHHK 1 c ynop 
hum oypTOM 2, mxok 3 c nopumeM 4, 
B3aHMoneftcxBywoiM c iio«bh*hum iuuihh- 
npoM 5, KecTKoro KOHyca 6, BunoJtHeH- 
Horo 3a ouho uenoe c MHoroceKTOPHOft 
ynpypopacumpffltitteftcii uaHroBOfl tojiob- 
Koft 7, 3a*KKCHpoBaHHOft npH xpaHcnop- 

THpOB aHHH B CMXOM COCXOHHHH 

APK^ecKOH 060HMOH 8, ycxaHOBJieHHoft 
c BO3M0XHocTb» oceBoro nepeMeweHHfl Ha 
pacnopHOH Bxy/iKe 9, pacnonoxeHHOft Mem- 
Ay UHJIHHAPOM H BBCTKKM KOHyCOM. ToQ- 

pHpoBaHHhrtl naxpy6oK 10, hbjihwwhhch 
saroTOBKoA MexaJUiHiecKoro nnacTupHr 
pacnojiomeH npH cnycxe b CKBa»iHy Meray 
ynopHbiM 6ypxoM 2 h bbcxkhm KOHycoM 6. 
B pacnopHoft BxyjiKe 9 HMeexcn npononb- 
Hoe okho 11 # «tepea noxopoe Bucxyna- 
eT Kapyvy mxupb 12, sccxko 3aKpen/ieH- 
ubtft Ha hit ok e . 



612004 



VCXPOHCTBO flilH YCTaHOBKH MexannH- 

:oro n/iacwpn BHyxpn xpy6bi paOoxa- 
c^efly«KM o6pasoM. y «P°*«~ J, B 
ro* P HpoaaHK!*4 naxpyOxoM 10 cn V« a ""\ B 
^iiw tax. r^roOH cepeflHHa roOpnpo- 
MirrTnSweS conna*a c c.p«uiot - 
"Jex™ I nZonne xpy*. 3*«m HacocoM 

5 ftp« paOOWM naBJieHHM uhjihhot " e P^ 
Mematxc* b cxopoHy rc*PH^BaHHoro nax 
pyOxa, TOHKaii nepen coOofl *ecxxH« ko 
H yc 6 h uaMroByw ro/ioBxy 7, c*axy» 

u,x^ri"cW^TCH, paccxoHHHe M e W y 
hmmm b HCXOflHOM no*o*eHHH pasHo pac- to 

CXOHHHJO OT XOpUa ^MpDBaHWW HM- 

ovOxa 10 no HaHGOJiwdero nonepe<iHHxa 
uaHroBO« ro*OBKH 7. Kbk xonbKO ua«ro- 
san roWa BaxoflMX b ro*PH P OBaHHbi* 
naxpy60K no cBoero Han 60* bine ro none- 20 

IIZIT*, «T«pb 12 BXOflHX B KOHXaKX C 

ee c ynpyroro xohub uaHroBO* tojiobkh. 
UaHroBan roJioBiea ynpyro. paciimpfiexcH, 
pacnpaBJinex roflpHpoBaHHbift naxpy6ox ^ 
no xpyr/ioro ceweHH*, npH*HMa* ero k 
BHyxpeHHeA noBepxHocxH peMOHXHpyeMoft 
TpyG«. .npH AaiibHeftuieM HBHmeHHH *ecx- 
Koro KOMyca m uaHroBoft iwiobkh BHyxpn 
roftpxpoBaHiforo naxpyOxa, noaneaHHft 
-^np«MJi*excH h paBHOMepHo Ha Bceft 
in jaaHHe npH*HMaexcB k peMOHXHpye- 
, xpyGe. IlpM 3xom oceBaH Harpy3Ka 
Ha ycxpoftcxBO onpejDtenaexcH b ochob- 
hom mecxKocxwo ro4>pHpoBaHHoro naxpyOxa 



h ocxaexcfl npHMepHO nocxoHHHOft. B*a- 
ronapfl CHH*eHHW oceBbix narpysox Ha 
ycTpo^cTBO, noBbimaexc* H aae*Hocxb ero 
paooxu h oho MO*ex ycneuiHO npHMeH nxb- 
CH nna ycxaHOBKH nJiacxupeft b cxBaxH- 
H ax oojibuieft r/iyOHHbi h b xpyoax MeHb- 
uiero nnaMexpa, hxo cymecxBeHHO pacuiH- 
paex oonacxb npHMeHe hhh 'ycxpoacxBa 
axoro H a3Ha^eHHH h ooecnewx nonyne- 

HHe BblCOKOrO TeXHHKO-3KOHOMHMeCKOrO 

3<jMj>eKxa. 



oopMy/ia H3o6pexeHH« 

ycxpoftcxBO nn* ycxaHOBKH Mexa/uiH- 
necxoro nJiacxbipH BHyxpn xpyCbi, bxjho- 
uawee uixox, coeaHHeHHUfl c nepeBoiiHH- 
kom h nopuiHeM, KOHueHxpHUHO pasMemen- 
HUM b uHJiHHwe, pacnopHyw Bxy/ixy, Ha 
KOXOpOH ycxaHQBJieHbi paCllIHP*IOWHH KOHyc i 
uaHrosaH ronosxa h oCottMa, o x n h - 
nawweecH xeM, <ixo, c uejiwo no- 
BbimeHHR HajiencHOCXH paeoxbi ycxpoftcxBa 
sa c^ex cHHiceHHH ocesax HarpysoK, pac- 
nopHaa Bxy/ixa BbinojiHeHa c npo^OJibHoH 
npopesbio, a qixok - c BbicxynoM, pas- 
MeweHHbiM b n P ope3H sxyjiKH. 

HCXO^HHKH HH^OpMaUHH, npHHHXbie BO 

BHKMaHHe n P H 3KcnepxH3e: . 

1. Chaopob H.A. BoccxaHOBJieHHe rep- 

MeXHHHOCXH OSCaflHHX KO/IOHH B He<j>Xfl- 

hwx h raaoBtix cKBaatHHax, CepHH "Bype- 
HHe ,, t BHHHOSHr , M. f 1972, c. 56. 

2. nax^HX CU1A » 3179169, kji. 166-14, 
1965. 
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CocTaBMTe/ib B.BopKCKHHa 
PenaKTop Jl.JlauiKOBa Texpea 3. Qanra KoppeKTop M.AeiWHK. 

3aKa3 34 21/30 Titpax 734 nonnMCHoe 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion ot 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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2 



The aim of the invention is to improve the operational reliability of the device by 

reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, m longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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3 

The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 



612004 



4 

and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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[see Russian original for figure] 
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